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Abstract of JP1 00791 97 
PROBLEM TO BE SOLVED: To obtain a 
nonvolatile memory system in which a change in 
the threshold value of a memory cell Is recovered 
by a method wherein stored data on a sector is 
read out so as to be saved in a register and the 
sector is then erased collectively. SOLUTION: 
When an additional write command is fetched 
into a decoder 21 , the inside of a chip is set up to 
an additional write mode and '1 ' is set to all sense 
latch SLTs in a data register 12, Then, a write 
address which is input from the outside is fetched 
Into an address register 14, and additional write 
data is stored in the register 12. Then, when a 
write operation is started, data is read out to the 
register 12, and write-expected-value data is 
created on the basis of the additional write data 
so as to be held in the register 12. In succession, 
prescribed erasure pulses are applied to a 
' selection work line and to a well region, and all 
memory cell threshold values in a sector are 
increased. Thereby, stored data is changed to a 
logic 1 from a logic 0, and a disturbance in a 
memory cell at the logic 1 is recovered. Then, a 
write operation is performed by using the 
expected-value data. 
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[0 0 4 51 J^V^T. ±lSSi?^7- K^tl 1 0 V. 

^vffiit - 3 V <;)M*>'<^i-x s-ensD Lxmm^ ^ ^ (o-r 

5) o ^^J^^^-r ^7r2!>-*2^g|<^4fflc^i-:2>^C;5C9— OT^ 

s^^V -^JVitmi 0 (C-l)co J: d V^tt3&-*V e 

±a: ^ . ISHt'- ^ ti^3S " 1 \zmt^^ ttiy 
IZ^ mm.T- -^^mm "l** -C*o/^;^^i;-t:;UiiHl 
0 (B-l)OJ: 9 tCr'^f ^^-•rT&^Iil^^tL^o ± 
l£f2'lt-r*-:5':6^^S "1" * o /j: ;^ ^ -tr r-V ;^ 

{Z±Cfziy(DX$>^o 

[0 0 4 61 m4(D:^7- yyS 5 tCi^V^TIi. "t^^CO 
i--<rco>^U-t;vcoL^^^^l?r«JEVe vi: ^7 fc^< 
i-^1i?lIT'*^:;<^^ ^^mit:itl{Z^R^^n;bi>(DX^j: 
<. 112 3 (c-l)<0 J: ^ -Ir^ ^4>Oi"etCT'-:5^*^ 
» ^ ^ J tir > ^ V -fe ;v u^t Lr ^i-^<7) L v^tt 4r 

«iEVpv «Vev) i>m<i-^U&XiyX\^^^ 

i>^mimiz^^m'^^m^±. mm^ti^^ztti- 
w\\:^xhhi)K ^(Dm.^mmf^\z^\^^xm\]^ixz>o 
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Ji, 1 m s (^Fal, MiRrJ- h'miz 1 0 V ^Bmir 
m iifyO. ims) t^h.i,o 

§v->ffimff#«e l1^®U**t^2 ^*'J-t;v-Pi4, 10 

1 t^B:*^ "cj^ 2 t^cSg-^omBE^iajco L # v^-fitmBh 

mEE*lR)'v L # v^ttmiE * lEMk $ tT- * Sift i: i: ^> X. ^5 C 

10 0 4 81 >XiZ^ m^r;- m^- 1 0 VtC^^LT 
7*- ^' lati JiIB>^ 7^ y y S 4 -Cilp^ $ ttx-- 5' V V 20 

-^^ *fflv>Tn-:6;l.T-'-*'*lL D L tomffi l^'^^l'* 3 

6) o «ji.?i*4T*>*v^;.«-ty •b;KOn-*;l/7'-i'*a 

LDLOmEE^^;H4 0 Vi:i--&o -J-ttTi^ib, ^'j^r 

1 2<r>^W7'~9i)*-t'<X "0" tc«:orv^S56>S3&^« 
^' L (^f^-^-ZS?) . loft "1" cOt-*- ^3!)^»o 
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10 0 4 91 ±fBJ*l?iILW®gT?l4, l-CtcLiV^M 
:**5£59-»-ffi:< ^o-Cv^i ('^ U 7 r 'f mE V p v -t 0 

p« ^ -fe;n;j=f LiS*?s<) ic»ix<;j*L ^ff 

10 0 5 01 c:o»di:*-<'; 7T-<i4|Bl— fe^'i'rto^ 
fiP*.> 5feOMrH*l^J: '?l^lt^Sgi:^2t^.#.<7)rBl<7) 

10 0 5 11 1215~I18 1CI±, ±Ej6iD#ji<^^vn-(c 
5 >^''Sr $ CjUi^lilc^-ro 11 5 8 Jim 3 

MKT zi)miR^ixi,^^<r>m^9 ^ ^yv^fn-to t 

■to 

to 0 5 21 

[*ll 
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T) (r>m^<r>\£-y h\,zi^m^fti>„ iris, WJfcLfcJ:^ 

v'f^S LTtcti, T-if "1" (iOSraffJi, 

Liv-"(I*^'fb^-ti-i:v^C:i:S-jti¥^LTv>-&) ;5«-b h 



^c*, -C^LTt^^ «^tcJ4 "1" t5S:*o * 

fz. T'-;^Rte|51^WRWrt«D^i®^#Sg?-VPC»Ct± 

[0 0 5 31 -04^c®f . I115tc^i-J;^tc, ^fe-fW^ 
PC2B. PClA«-j!i:*>±»f& (t 1) o iiiUioT, 
^fSiR#J<7)-7 .X hMATb-CtiT'-^'Reil^WRWb 
F*3<75MOSFET Qpl*«* > $<x-C«S:0;>J -< Vt'- 
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^mDLh:^mmmiiL m^i:^o, 5V) t^yv-f-^- 

telllSSWRWartcOMOS FET Qp2i!>^ir > ^ ti^ t 
ti,{Z. MOSFETQt2:6^4r>;^v ^7-^5 LTOfSJif 

T-^i)^ " 1 " \zt^\t^~t:^^ ^ >T-'-^^D L a 1 V 

\z^')^\-v^fi^ "0" 

Vx'-^J'iaD L a iiV s s {u^\^^)V) t^ixho 

-So 

[0 0 5 4] av^T. l^CD^l- VWi^J^Xfu-ij )VY 

\y ^ ym.WRm% sD:fc<j:iy^n--:^;i. v-7.mmMm^ 

S S«ra:*>JitfT. -^i-tU r U-f rtOiiS^MOS FET 
Qsl?r:t>$-^^ daSO^-Y ^ >^ t 2) o CltttC 

-5)0 —IS". laitx--^^:*-' "1" (7)>^V-t:;^ (^L§^^^ 
"0" tC^^lE^i"^^^ ^-r-^^^UDL atiV s s h^tt 

30 

[0 0 5 5] ^tc, -b:>;^^ y-^S LTcomfSmffS L 
P, SLN*U-t-7h tti^ (SLP = SLN=0. 5 
V) \ZLX^^v-'-^i-'B^^>'t)V im5<D^-{^ 

Wi±(ommu osFET Qti^:t>^^xT-i' m<r> 
(iii5o^>f^>i5^t 5) o m6izi,t±mm^^ ^ < > 

>>f Vt'-^^SDL a, DLb(Dm^(Dmti:m^o 
[0 0 5 6] 0 6 tCi5V^T. iRF-^DA \ It-^y^. 

-7 :y -^S LTOMAT a (*1Bfl-r h ) fflo Al±i:tl - 
KN a<^mfi:. ^-f-DB i ti-fe ^ ^ S LT<OMA 

Tb mcDxmtjy - y^b(DmiiL. n-^ 

GDLA i itUAT am<0^^ y^-i^l^DL a com 
fi. ?5r^GDLB i tiMATbflljO>>f >T'-i5^||DL 
h<Dm&X$>^o tfz. me (a) liSlR^-^U-t^VcO 

?f^x 13 6 (b) (.±M^^'e')^Jl^(Dm^(Oikm'ibm^ik so 
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^:?^v^ti>g'<7)?5[Jf^. El 6 (c) (iiiiR>^ 

[0 0 5 7] -^of^. mvizmtx^iz. e^TR^n 

^ U^)V{Z LTte2IMO SFETQtlS::^■7;^-^T7'- 
^^^-h>X^';^♦f-S LTi:*-iE»fL/^ttST% m^p 
C2A, PC2B=^tt^>±tf;2) (^^ 5 >^'t 6) o ^iltl 
i:oT. T'-:5'Seiilg&WRWart<0M0 S FET Q 
pl36*:^->$tLT^^' ^T'-^J^iaDL a, D L b i^-f-il-P 

niv. 0. 5 vuyu^^-v:^fi;5>o ^ictc. 7"-^ 

S:eElBSWRWal^omiS«J#^STFVPC*V s s Iw^O 
^^x^X^-hm^P ClM:±^±{f:h m7<D^>{<> 
^^t 7) o 

[0 0 5 8] -r^t. m^^mxitr-^R^ms^wRv/ 

artcOMOSFET Qp2^^:t > ^tl^b t t kZ, MO 
S F E T Q t2^*-fe ^ S L T.OS^t'- ^ Ul£ 

yt^tii>o -^(Ofztb^ '7^S LT<7>«#x*- 

5^:*^ "1" (C^*lS-r^>-r VT'-tJ^i^DL at±V s s 

**o" c^t)j:^-r>2>> >f ^T'-^^DL ati 1 V {^^-r 

[0 0 5 9] >X^Z^ -b>;^9 v-J^S LTOmil^ffiS L 
P, S LN*'J-t-> H*ffi»wLr^SSF7='-^'«r-B.4r1' 
(liyo^'^ 5 t 8) Lf-:^> 'li^TR*^^ 
U^;HZLT7='-:J'^a±<Df£slM0SFET Qtl* 

•^>^^xr-9 iiitomfasr -fe 7 f- s l t 

r (IlITO^'W 5 t 9) Ti^fb, -t -^f-S LT 

}' ^(Dm^imm-t ^ (iii7<o5'-f $ v^t 1 o) o 

10 0 6 01 Il:te«f!l<0 7 9 yi^i^^VT'li, 

T'-5'M±c7)eMMOSFET Qtl?&t 7 LJti^^T- 
il^ 7 - i: -^^ i ji^mMizm^^oi^:^ imatrmm 

i'** "1" t?*S-r-^«ao.^ii3 VOJ: ^ 4U'<;i'lC7' 

Uf^^-yLTS*?"?- 1 oviepim-rizt 
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ffi7i«®< tr-IBttr'-^'Ji "0" t^rSo 

[0 0 6 1 1 ^iJv ±ierB*/<;v;^entD^t::M*tt]^T- 
[0 0 6 2] EI8^c^i±f^«■f■^'^ 5 v^^tctSoTtt^ 

DLa. DL b<75m<i<OfEft;«:^i-o US (a) 

Ji|gl5<0flj{**^TP# (^''f 5 >i^t 5) {Z^>:^7y^ 

r-*)c/c*-g-co-€-<7)fioiSJK. El 8 (b) itmsffimr^ 

h AWOAta^jy- K<!0^«L:d*nC' ^'<;^■e^)o;t^6-&• 
<o-^-(75^^oiS^B^^^•ro 
10 0 6 3] I19iri±, ^^-tV-t^V-tOiijtJD^ii^ffilt 

" 1 " ) J T-3lfiD*ji<^T'- ^' " 1 " -cab ;^ 'J -t 

^wo^^ts:, (B) nm^^mo^mn)^ rm± (isht' 

'j-t;Ko^'^fct. (c) »±»ii*fl(r<7)t'c»** r#ii^ 
{Um.T'-i' "0" ) J f jtJjD«ji*-A**vM^';-fc-'i' 

10 0 6 4] a2tcfi, ^^'j-tJKott^ (umr- 

«2 lcfe$nTV^^,A, B. C<0^-^«i, 1219 

[0 0 6 5] 
[*2 1 
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"0" ) t^jE^^n-So BP*>. 'J-fc;KOgB1t^^c^ 
T*I±V e vJil,±t iifc tj, ^24feS«iV s s3i»-f>Vp v<0 

10 0 6 6] COHifi^tctJ^-? BllO(A-l), (B-1) 

*'J-lr;H±:S*!3)6»'b7- KxV ;^ - :/^r5:ft-i) 

-So ^:i3, gll OtCiSV^T, (A-1). (k-2)\tm—ti7f 

*';-t;i'e^ tc#a.<%^*^f >&fc>iv^J#-g-<DL 

^\^^m<r>mt(n>i^'^^. (B-i), (B-2)Ji|i]i: < fii 

?:^-fo *7t, (C-1). (C-2)l±«ffl«ttJCA4 L§v>« 
10 0 6 7] ^ri3, JilEI^IS^T-ti. -b^ ^' ^-^s^ffl^J* 
10 0 6 8] ±gfi|lifefif|-e»4, ■f'-^'*ii*<0 

[0 0 6 9] HI lC;^L/cl-?--;'yicS^{£$*i7t^l<0 

>K (^2»ii;?(^=f7> K) Of&tr, ^-'5:<tt, mi 
40 3<p^aJL=i-7>K, 111 4<^?^*r7-7> K 

<Dp»^';-fe;K0L^V»1imff«--«LT»ltt,® (m* 
Vm) lc-r^3-7VK) . HI 5cOSj2i.^^nv> K 
1 *jas.^3-7> K) -1.0 la 1 3 - 1 4<73#^MlOp 

MI±micgi.?^i--&o M^n-vv K^HtrLT l^f^^f^ 
■e L i v^ffi**^ 2 4*® * ^ * 'J -fe S- IS 1 «^ 

li^T L T L # v>«A*0 1 4^®JC *) ^ ^ -t 'J -b IS 2 

[0 0 7 01 i^x±.<r>%m.mzxy)'^m^fiz>^m^m(r) 

50 i^ffl3c!l*J4iUT<oai3T-**„ i-r, lll4«OiiiD»a,* 
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JjDftdi^rz-;?^ K(i, ;^T'*;^y4-5 (S4-S5) (D 

10 0 7 1 ] ifz. L^^mms.(onEb:^^i:!f»Wimz 

4T-ti+ 1 0 vtc?[a^tt§- 1 0 v^^nsni->5);^7"*;^r 
0 V ^ enJDi- ^ B#ra i «9 < ^ n ^ t T-i|f ®# 

[0 0 7 21 -f-V X:5^-yS-|ilil-r^/ci6lCl -tri> iJ'c^ 
U4rJU^M*3-e> KT-^^tc-Sm'i 1 m s ) L 

EI 2 3 T-^-r i: ^ ^^rW* ^ffl /ciiin#ii^ n > K 
Sfg* {ifyO. 1ms) O^^. #2,^ (#bl 
ms) h-^J'^vl^l. lms*T:^TL. H 

[0 0 7 31 tTt. l9T-V;^^-r<^)1««:d^ 

3 0ms t^^&con^^L. iiin»ii^^-^> 

K«:l 5lllilMLT*^TLTliam*:^^>KSr*tfi- 
-2>^> 17. 5m s L 

<IIM«^2>Ig|i i\z\t^ ±fe»ii^/^•;^>^-CL^ v^^i 

[0 0 7 41 ^(r>%mm(o;^^^)Tv>i tmu%mn(o 

^-tUTU^f (lil2#fiS) tOffiitt^. JllRMOSFE 
T Qsl, Qs2*^^:<#p«^'J-fe;WMC 1 -MCnOK 
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[0 0 7 5] 4flC«IJRB^tL*V-:*^. 01 l {ZT^-tji^V 

10 i-^) YiyVTs^coVl^^O-i-hCWE (Chan 

nel Hot Electron) 'AXii^^^^hfi. "7 n - x >f > 

^l^ffilc-t'S) \z\t. FN h >^>;i/Scffi3&?«v^ibix^o 
[0 0 7 6] ^:O^M«?llT*(i. «3lC^i-J:^lC. 7"- 
^m^^n\z{tu> Yx3-)VY- hCGici OVOJ:^ 
^?£mi±*-'epjD^ix. V-;^Uii«*femii (OV) ;6^Bn 

[0 0 7 7] 
[*31 



30 





CG 
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5/t) 


0 




-10 


float ing 
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)VY-\\z^\ ^ V-;^lz0V. KU^ >(c 1 VT&^'enJlD 

[0 0 7 8] ^<7)||jte0O*:::t3V>T«>. mHiSWtl^* 
^iiin«i2.^ft«»«r®ffli-;5>;ii:(ri: 19. mi 2 (A> 
50 1), (B-l)tz^i-i: ^ tc, g^;jco»ii;^^OT'>f 
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iJ, lll2Ui5V^T, (A-1). (A-2)li**Effl^«<0^* 
^0|E-fb<7>«?-=fr. (B-1), (B-2){i*^Sffl^|itO^* 'J 
(C-1). (C-2)«l«ffl^i*H4>^.$3i*tR]^<0;< * U •fe;l' 

10 0 7 91 m2 4\,zW^^fli>Xoi:.. •fe;i'OL 
(0 0 8 01 m±^SO|life«l2*fflv^T, l^mBi: 

<mmifi 3 >ia i s 1 5 ic^jj^q^c^^feouMt^^-s^ 

KtM^^i-w Kt#ji*.ri-v> KlcioTiiin 

So 

10 0 8 11 BP*,, ^a^ltt^^ 'J t LT(i, T 

•9-«4^l?^t< i:*>, gJmL3-7>K (BIl 3) , 

> K (lai 4) ii K (1^1 5) (D*:*: 

10 0 8 21 *S5iggoiiira*iX*av> K»±, ±E3 
i: tjSro/citOT-* So ifiiP^'-^V K<D?i^^i: L 
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C P U Sr o 3 > tf ^ - ^' -> X -f A O-gB i: "9 # S o 
[0 0 8 31 i-JlT, mi 3~lill 5tC«eo-C, 3^*ift«aj 

10 0 8 4 1 %m.mmzii\<^x\t^ ii*D$i2i*^^i-s*i 
^1-gB<o^lJ^a^fi;il^ 7 9 7 -> ^ ^ >j ic^^ l T5te-r 

10 S (la 1 3<D;^-r y-ZS 1 1 ) o ^V^TT Kl';^A*A^» 
$ixS i:-f-<:7)T KU-X^rT KL^;^ U->'>; tc^iWtS 
(;^-r y7*S 1 2) o 'k\z^ ^Ui)-h^^::2-7y 

:^<Dr-yi:j*^vru^M-hm^thLxSf\-u^mi3 

20 10 0 8 51 ^tc. i1-gB$IJ^^Md-<b7 7 -;'>'i>^ 'J 

-rst, 7 9-;' Vi>-^^';i4j<^';i^g6<7>#iig&^m* 

Vv^X^tCt&*j-rs (HI 4 0:^7^ .y T'S 2 1 . S2 
2) o ^v>-cPB$&='-7> K*^A;^J$ns ±8aTKl' 

±)ui,ztiLx. m^mmi>i>\^^i±mni:ikmiz-t:hfz 

tb<o^'(-(T:^nS.t:^mLXL^\>-^W.imit^-^^ 

30 X. mmifzr-'S^tim^^ti/zTi-mm.L. m^i)^^j:^ti 

Tv>*v»i: #Ji;^'r yt/S 2 3 ^lloTSft> ^ U -fe;i/ 
tc*4-LTri*-''?^i';^=£-enSD-rs (Xr- ^-rs 2 4, S2 
5) o 5:^3. >^-ry7'S 2 2 -2 5 <r>m^^') V r -{ 

10 0 8 61 '>:tc, ^J^gBSU^^Sd^'b 7 9 > ^ 

ii*-»3^ilT'- ^' S- -r- ^' ^ V Ic^iW-t S (HI 5 

(D7.7-yyS31, S32, S 3 3) o Sv>rH5&3-7 
> K;6*A:^J^tLSt, JiET KUX l^->*;^ 

3 4) o '?-<0^. 7r >f^ffiL*=fT^^oT. ?f|S|lc 

v»4v't il4;^-f ^'T'S 3 4'^MoTlfK>*';-t;Kc 
*tL-c«ii*/<;i';^«:enini1-s (xxy:/S3 5. S3 

50 6) o 
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10 0 8 7] i%iUL3-7> h\ mi^-^v KJSi 

o -7 if o iiSD*2i^ 3 -v V K U o T Si W L />: *^ 

10 0 8 8] iii6tcji;> :^^m<o'^i,z'm<ommmi:7f^ 

vj.^^ 'Jl^S6;c^tt'5) i 0 izLtz'i><7)X-$)i>^ icon 
i&iD»ii*^='-=<'> K*»MLT, ±fiei'V?;^5' 2 7iJJ: 

[0 0 8 9] 0 17 lC(i±ie|IMt^C0 7 7 v'i;>«*'J 
- K 1 0 0 Ji, ^l&<7) ^^-yvj-^^V 1 OhZ.1xh(r) 

- K • 7 h imm-t^ n > h o - 7 J-- h 1 1 0 

tir J:oT««^itTi5l9. 3 v Vn-^^-y V 1 1 
0 ty9 y->^^^V 1 0 tiU iJ- Y^\zmS.^ixtz 
(0^#B&) tiioTSfM^ft-CiJi), 3>hn- 
va^^ .y h 1 1 03i»P> V7 vipt-t'J 1 0 lc*^Lr. 

M«-^:dV<;^,4r^LTtti^$ix-i>o 1 2 OJi. * - 

[0 0 9 01 ^mn 1 ^m.mm 2 -et±, 7 7 5- -> ^ p« 
\^^xm-<fzi)^. ^<r>%m^m''t^ mi 70J:^1-*-K 

n-7l i O^iP-i: < t "b. H4 -C^l,fciaj)P»d2t*-=i 

10 0 9 11 ;»i*V*-K5g^i:Lfci:iOSiJ<0|IM«^ 
tLTIi, =i>hn-^iio ?-#B&L, 7 7 •;' ->i;»' 

j« ^ 'J * - KA^^M^^I i: $ C P U *#tr>'^•- V 
*o -E-LT, Km404Oi&iO»ii«%^3-7y 

s /ti±0 1 3 1 5 (r>m^^^im.'f-'kt>-^tz-=f if 
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10 0 9 2] \:x±.m.m\^tzi.^\z^ ±.tmmm\zii\^x 

T'-r ;^ ^' --/tc J: ^ > 'J -fe;K^ L i v>-(t<9^i6*«iia 

[0 0 9 31 ttz. rnm-bi' f^-hm^m^titzr-f 

SP-C J^fig L r t> *ii*»ft * * ^ i: -7 L W 

T <omti4-eMi- 4 - i: i^f § 2. i: 9 3c!)*3&*4) -5> o 
[0 0 9 41 ■^-'Oigilg, ||Jfe$^<7)V7 ->ip<* icj: 
ttif, 02 2 tc^+J: ^ tc. IHl— fe^' ^rtlcO SW^-^ 

>-=e'JO*3cijflJfflSr0:*>'5.ii:*f-e^*o COid^rffi 

gii;^tv»oiS<^T-^T^x.a;'c*-c*-&o ^;i3. 02 2 
izi3ifi,mmr-f^t\^xii. mz.ii^^V7-4 3- 

(0 0 9 51 i^x±^mmmizx^xti:^iif::^mi:mm 
Mizm<s^Mi^mizm.m Lfz^^. :^^mii±immm\,z 

40 ^ti-r. ^^m(o-7y ^^c^3•S!lL/c*-&l4^>t.^^l o 

^ o 

[0 0 9 6] m_h<0^^-C(±±i: LT^^^^tcioT 

^ s fifz^m i:^<D'»mt tc o fzmm^mx'i>i,-mm 

i<o^^i±^ntrPfiS^it;?)^)<o-eir<, famo 
s *ie««^ t -t-6?FWi&iiiaii^«-& ^ ^ it»±«3^ 

50 1 0 0 9 7 1 
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fiti * t O tl J: o T # ^ n ^ ?r ffi* U Si W i- if TIE 

10 0 9 81 irfj:t^ib. ^(o^mit. ^^m^i^^mmi 
w R woMri^mirm-rm^mxi) ^ « 
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